Abstract
Introduction
Many control engineering methods are based on a mathematical model of the process under investigation. Thus, the available knowledge about the process is used to represent the relevant static and dynamic relationships. This leads to an appropriate model for simulation, analysis, and controller synthesis. It is evident that the granularity has to be adapted to the problem to be solved. In process and manufacturing engineering as well as in other industrial areas there are processes with a dynamical behavior determined by both, continuous physical dynamics and discrete states with event-driven evolution. The discrete states may originate in the process itself (e.g. a tank is full or empty) or may be caused by a discrete controller generating discrete manipulated variables (e.g. open or closed valves). An example of such a process is a plant for the supply of production processes with liquid or gas flow. Parallel compressors are disposed in several levels providing a continuous liquid or gas flow on discrete pressure levels. 
In the modeling process, a technical system is divided into subsystems. Each subsystem is described by a Hybrid Dynamical Model. Secondary control is integrated in the individual submodels. A unique Hybrid Dynamical Model of the process is created by means of combination of all discrete event parts and all continuous parts. According to fig. 1 , this model has discrete and continuous inputs. Therefore, a hybrid control consists of the simultaneous application of discrete and continuous manipulated variables to the plant. A controller is to influence the process so that the discrete as well as the continuous part behave in a postulated manner.
Analysis of Hybrid Systems
System analysis is carried out to examine the dynamic properties of an uncontrolled plant or to verify the correctness of a controller with regard to the specifications of the controlled plant. Important characteristics of dynamical systems considered in this paper, are reachability, reconstructability and stability.
In the following, we present definitions of reachability and stability for the Hybrid Dynamical Model and introduce a basic approach to reachability analysis.
In the design phase of plants (e.g. the compressor system in section 1) the question arises, whether it is possible to reach a certain set of operating points from an original operating point due to given demands. To investigate this aspect, the concept of reachability is introduced, which means that desired outputs are reached after a finite time interval by appropriate inputs to the system.
Definition 3.1 (Reachability)
A set XH,e(ke,te) = { z g ) ( t e , t e ) , a . . , Based on these definitions 3.1 and 3.2, analyzing methods have to be further developed and are currently under investigation. '
zjfXH'")(ke,t,)} of hybrid states is reachable from the set XH,O(O, 0 )

Modeling of a mixing tank
A mixing tank ( fig. 2) is used as an example to demonstrate the modeling by Hybrid Dynamical Models. VI 
Conclusion and outlook
If the combination of event-driven state transitions and continuous dynamics is essential for a technical system, only a hybrid mathematical description adequatly models the process behavior. The Hybrid Dynamical Model introduced in this paper is such a hybrid modeling formalism. An approach to the analysis of reachability was outlined and a stability definition was given. Further research will focus on stability analysis as well as the systematic design of hybrid control strategies. 
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